I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Malignant pleural effusion (MPE) occurs in approximately 15% of cancer patients.\[[@ref1]\] MPE indicates advanced disease with a median survival of about 3--12 months.\[[@ref2]\] The mortality rates as reported by DeBiasi *et al*. are 37% and 77% at 30 days and 1 year, respectively.\[[@ref3]\] The management of MPE includes different therapeutic options: therapeutic pleural tap, intercostal tube drainage and pleurodesis, indwelling pleural catheter, oncological treatment, or best supportive care.\[[@ref4]\]

With the heterogeneity in the group of patients with MPE, there is a challenge to predict prognosis and survival. With improved techniques in the management of pleural effusion and better oncological options, there is an increasing need for good prognostication to tailor the most appropriate treatment. Many factors affect survival including the tumor type, performance, and systemic inflammatory markers.\[[@ref5]\] Clive *et al*. analyzed 14 predefined prognostic variables that affected survival across three large international cohorts and developed and validated the LENT prognostic score. LENT score \[[Table 1](#T1){ref-type="table"}\] is the first validated prognostic score in MPE, calculated based on pleural fluid lactate dehydrogenase, Eastern Cooperative Oncology Group (ECOG) performance score, neutrophil-to-lymphocyte ratio, and tumor type. Based on the scores, patients were stratified to low, medium, or high risk.\[[@ref6]\] The advantages of LENT score are that it is cheap, objective, clinically easy to use, and has been reported to be more accurate than ECOG alone.\[[@ref6]\] Good prognostic scoring systems can aid in therapeutic decision-making.

###### 

LENT prognostic score
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This study was designed to study the usefulness of LENT prognostic score among palliative care cancer patients with MPE. Other patient, tumor, and treatment related factors that may affect survival in this group of patients were also assessed.

M[ETHODS]{.smallcaps} {#sec1-2}
=====================

This retrospective study included advanced cancer patients with MPE, seen in the palliative care outpatient clinic, during a period of 2 years from 2013 to 2015, until death. In 15 patients, necessary parameters were available and LENT score was calculated at the time of diagnosis of MPE. In the other 33 patients, LENT score was not calculated as one or more parameters needed for its calculation were not available. Overall survival (OS -- time from diagnosis of cancer to death) and survival time (ST -- time from diagnosis of MPE to death) were calculated.

Statistical analysis {#sec2-1}
--------------------

Categorical variables were presented using frequencies with percentages. Continuous variables were summarized using mean with standard deviation or median with interquartile range (IQR) depending on the distribution which was assessed using quantile-quantile plot. The comparison of survival curves was done using log-rank test.

Statistical analysis was done using SPSS Inc. Released 2007. SPSS for Windows, Version 16.0. Chicago, SPSS Inc and *P* \< 0.05 was considered statistically significant.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

The study included 48 patients (70.8% female; 29.2% male) with a median age of 53 years (mean: 56.25; range: 33--86 years). [Table 2](#T2){ref-type="table"} summarizes the demographic and clinical characteristics of the study population. MPE was unilateral in 76.7% \[[Table 3](#T3){ref-type="table"}\]. The most common primary was lung (41.7%), followed by breast (27.1%). Adenocarcinoma (44.7%) was the most common histology. Breathlessness was the major symptom at diagnosis and at the last visit in 52.6% and 41.6%, respectively. Lung parenchymal metastasis was present in 39.6%. The mode of diagnosis of MPE was a confirmed malignancy with pleural effusion in 70.8% and a positive pleural fluid cytology in 27.1%. Of the 18 patients who had pleural fluid tested for cytology, positive results were obtained in 72.2% (13 patients). Two-third of the patients were ECOG performance status ≤2 and one-third were ECOG performance status 3. There was only one patient in this group who was ECOG performance status 4 \[[Table 3](#T3){ref-type="table"}\]. Metastases at other sites were found in 81.3% of patients with MPE.

###### 

Baseline demographics of the patients (*n*=48)
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###### 

Survival time among patients in different groups
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Among patients with MPE, 54.2% did not need any intervention for the pleural effusion \[[Table 2](#T2){ref-type="table"}\]. Among those who needed some intervention, 59.1% underwent intercostal chest tube drainage and pleurodesis. The agent most commonly used for pleurodesis was iodopovidone (84.6%) and 92.3% had successful pleurodesis. There were no major complications; infection was seen in 12.5%. The mean hospital stay of patients who had pleurodesis was 6.54 ± 6.7 days. After an intervention for MPE, 37.4% of patients went on to have some oncological treatment with chemotherapy and hormonal or targeted therapy.

The median OS was 14.5 months (IQR: 5.25--32.75). The median ST from diagnosis of MPE to death (ST) was 3 months (IQR: 1--7.75). LENT prognostic score could be calculated in 15 patients (moderate risk -- 10, high risk -- 5). The median ST in the moderate and high risk groups was 6 and 3 months, respectively, showing a nonsignificant trend of shorter survival in the high risk group (*P* = 0.16). The percentage of patients alive at 3 months in the moderate and high risk group was 80% and 60%, respectively. At 6 months, 50% and 20% of patients were alive among the moderate and high risk groups, respectively.

Among the various factors studied, ST was significantly low with poor ECOG performance status (*P* = 0.002) \[[Figure 1](#F1){ref-type="fig"}\], bilateral effusion (*P*\< 0.001) \[[Figure 2](#F2){ref-type="fig"}\], and with no oncological treatment after diagnosis of MPE (*P*\< 0.001) \[[Figure 3](#F3){ref-type="fig"}\]. The ST and OS \[[Figure 4](#F4){ref-type="fig"}\] were significantly low with lung primary (*P* = 0.02 and *P* = 0.006, respectively). The median ST with IQR, in patients with different ECOG performance status, LENT score groups, and unilateral/bilateral effusion, is provided in [Table 3](#T3){ref-type="table"}. ST was not affected by other factors such as age (*P* = 0.934), gender (*P* = 0.136), presence of breathlessness (*P* = 0.886), tumor histology (*P* = 0.07), lung metastasis (*P* = 0.882), and interventions for MPE (0.582). It is of interest to note that the last visit before death for most patients was to the outpatient department (60.4%) as compared to the inpatient unit (29.2%) and to the accident and emergency department (10.4%).
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D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

MPE signifies advanced disease and is often associated with poor prognosis. The most common cancer in our group of patients with MPE was lung (41.7%), followed by breast (27.1%). This finding is similar to what is known that MPE occurs most commonly in lung, followed by breast.\[[@ref7]\] Lung cancer is the most common cause of MPE in men and breast cancer in women.\[[@ref8]\] MPE occurs in about 8%--38% of patients with lung cancer.\[[@ref2][@ref9][@ref10]\]

In the LENT score validation study,\[[@ref6]\] all patients had presented with symptomatic pleural effusion; however in our study, there was a good proportion (47%) of patients who did not have breathlessness at diagnosis of MPE. The yield from pleural fluid cytology in our study was 72.2%, much higher than what is reported by DeBiasi *et al*. as 60%. In their study, the 30-day and 1-year mortality rates in patients with malignant cytology positive versus negative effusions were not different.\[[@ref3]\]

The agent most commonly used for pleurodesis in our study was iodopovidone (84.6%), with a high success rate of 92.3%. A systematic review on iodopovidone for pleurodesis suggests it to be safe and effective in recurrent pleural effusions and pneumothoraces.\[[@ref11]\] A recent Cochrane review suggests talc poudrage as the most effective pleurodesis method for MPE, but also states that there may not be randomized trials on many other agents and local availability; global experience needs to be considered in the choice of the sclerosant.\[[@ref12]\]

The median survival for patients in the low, moderate, and high risk groups in the LENT validation study was 319, 130, and 44 days, respectively.\[[@ref6]\] The survival rate of those in the moderate risk group was 81%, 59%, and 47% at 1, 3, and 6 months, respectively. The survival rate in the high risk group was 65%, 13%, and 3% at 1, 3, and 6 months, were respectively.\[[@ref6]\] LENT score was also significantly better than ECOG performance status at predicting survival at 1, 3, and 6 months.\[[@ref6]\] Different factors have been studied that affect survival of patients with MPE. Multiple studies \[[@ref13][@ref14][@ref15][@ref16]\] have identified performance status as a significant factor that affects survival in MPE, as in our study. Patients with bilateral effusions had significantly low ST in our study. DeBiasi *et al*., in their analysis of a cohort of patients who underwent thoracocentesis, also reported higher mortality at 30 days in patients with bilateral MPE.\[[@ref3]\] Patients who did not have oncological treatment after diagnosis of MPE had significantly low ST. This group of patients may have had also had poor ECOG status or failed previous oncological treatment.

Patients with lung cancer had the shortest ST, both in the LENT validation cohort (2.5 months)\[[@ref6]\] and in the present study (7 months). The better ST and survival rates in our study group as compared to the LENT validation study cohort could be because all patients in the LENT validation study cohort had symptomatic MPE and may have been seen later in the course of the illness. Anevlavis *et al*. report the survival with non-small cell lung cancer and small cell lung cancer to be 9.5 and 6 months, respectively.\[[@ref16]\] Presence of pleural effusion at initial presentation in lung cancer has been associated with shorter survival, in both non-small cell and small cell lung cancers.\[[@ref17][@ref18][@ref19]\] Among the different cancers, lymphoma is reported to have the best median survival (26 months), followed by breast and ovarian cancers (18 and 15 months, respectively).\[[@ref16]\]

The limitations of our study include the small sample size and the retrospective design. LENT prognostic scoring was possible only in 31%. This group represents only those who were referred and followed up until death in palliative care outpatient clinic and does not represent the entire group of patients with MPE.

Implications for clinical practice {#sec2-2}
----------------------------------

LENT prognostic score is a simple score that is possible in patients in whom pleural fluid analysis is available. Factors such as the severity of symptoms and access to care are other important factors to consider in choosing between pleurodesis and less invasive interventions, especially in high risk patients. LENT prognostic score can be used to guide decision-making in the treatment of MPE, especially in multidisciplinary meetings and in routine clinical care.\[[@ref20]\] In appropriate high risk patients, pleurodesis should be considered, as majority of them lived for more than a month. In those with extremely poor prognosis, less invasive interventions such as therapeutic pleural aspiration or indwelling pleural catheter, to try and minimize discomfort, and hospital stay at end of life should be considered, where resources and expertise are available.\[[@ref21]\]

Implications for research {#sec2-3}
-------------------------

There is a need for larger prospective studies to study the role of LENT prognostic score among palliative care patients in hospital, community, and hospice settings. The usefulness of LENT score should be translated to oncological decision-making, and risk-based treatment algorithm should be developed to aid the management of MPE.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Poor ECOG performance status, bilateral effusion, and no oncological treatment after diagnosis of MPE were factors associated with poor survival. Lung cancer was associated with shorter OS and ST. As highlighted, there is a need for larger multicenter prospective studies to study the role of LENT prognostic score among palliative care patients in different settings.
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